CLAIMS 



A semiconductor dev 
a bumped device having 



thereon; 



ce, comprising; 

a plurality of conductive bumps formed 



a substrate having a pluraliy of contact pads distributed thereon and 



approximately aligned with the plurality of 

an anisotropically conductiv 



conductive bumps; and 

; layer disposed between and mechanically 



coupled to the bumped device and to the substrate, the anisotropically conductive layer 
electrically coupling each of the conductive bumps with a corresponding one of the 
contact pads. 



2. The semicondu 
comprises a bumped die having 
contact pads comprise substantial 




device of claim 1 wherein the bumped device 
lity of solder bumps formed thereon and the 
contact pads. 



3. The semiconductor / device of claim 1 wherein the substrate 
includes a plurality of pockets disposed therein, the contact pads being at least 
partially disposed within the pockets an<^ the conductive bumps being at least partially 
engaged within the pockets. 

4. The seraifl^ductor device of claim 1 wherein the substrate 
includes a plurality of pe<festai§_£isposed thereon, the contact pads being at least 
partially disposed on the pedestals. 



5. The semiconductor device of claim 1 wherein the anisotropically 
conductive layer comprises a thermosetting anisotropicallyxonductive adhesive. 




6. The semiconductor device of claim 1 wherein the anisotropically 
conductive layer comprises a thermoplastic anisotropically conductive adhesive. 

7. The semiconductor device of claim 1 wherein the anisotropically 
conductive layer comprises a suspension material having a plurality of conductive 
particles. 

8. The semiconductor device of claim 7 wherein at least some of the 
conductive particles are engaged into contact to form a conductive path between each 
conductive bump and the corresponding one contact pad. 



An apparatus for/ testing a bumped device having a plurality of 
conductive bumps, comprising: I 

a substrate including a Jfirst surface having a plurality of contact pads 
distributed thereon, the contact pads being substantially alignable with the plurality of 
conductive bumps; and 

an anisotropically conductive layer disposed on the first surface and 
engageable with the plurality of conductive bumps to electrically couple each of the 
conductive bumps with a corresponding one of the contact pads. 



10. The apparatus of claim 9 wherein the anisotropically conductive 
layer includes a flexible outer surface engageable with the plurality of conductive 
bumps. 



11. The apparatus of claim 9 wherein the anisotropically conductive 
layer includes a resilient outer surface engageable with the plurality of conductive 
bumps. 



layer comprises an 
partially embeddab 




e apparatus of claim 9 wherein the anisotropically conductive 



tropically conductive paste, the solder bumps being at least 
hin the paste. 



13. The apparatus of cliim 9 wherein the first surface has a plurality 



of pockets disposed therein, the pod 
and sized to at least partially receiv< 
least partially disposed within the 



14. The apparatus 
of pedestals disposed thereon and 
pads being at least partially disposed on 




ing alignable with the conductive bumps 
active bumps, and the contact pads are at 



z im 9wherein the first surface has a plurality 
alignpble with the conductive bumps, the contact 
pedestals. 



tie 



15. The apparatus of claim 9, further comprising an alignment device 
engageable with the bumped device to approximately align the conductive bumps with 
the contact pads. 



16. The apparatus of claim 15 wherein the alignment device 
comprises an optical alignment device. 



17. The apparatus of claim 9, further comprising a bumped device 
handler engageable with the bumped device for controllably positioning the bumped 
device into engagement with the anisotropically conductive layer. 



18. A method of foniiin^^sbrniconductor device, comprising: 



providing a bumped device 
formed thereon; 



faving a plurality of conductive bumps 



providing a substrate havMg a plurality of contact pads distributed 



thereon; 



forming an anisotropically! conductive layer between the conductive 
bumps and the contact pads; 

approximately aligning th£ plurality of conductive bumps with the 
plurality of contact pads; and 

engaging the plurality of conductive bumps and the plurality of contact 
pads with the anisotropically conductive layer to electrically couple each of the 
conductive bumps with a correspopiling^ contact pads. 



p v 



19. The method of clhim 18 wherein forming an anisotropically 
conductive layer between the conducive bunrfSs and the contact pads comprises 
applying an anisotropically Conductive baste orftothe plurality of contact pads. 

20. The njtethod of Jblaim /l8 wherein forming an anisotropically 
conductive layer between \the condicti^e bUqips jmd^the' contact pads comprises 
applying an anisotropically c6i^ducti^paste onto the plurality of conductive bumps. 



21. The method o 



conductive layer between the conductive 
applying a film of a thermosetting 
plurality of contact pads and heating 



claim 18 wherein forming an anisotropically 
bumps and the contact pads comprises 
anisotropically conductive material onto the 
the film. 



22. The method of claim 18 wherein forming an anisotropically 
conductive layer between the conc uctive bumps and the contact pads comprises 
heating a volume of thermoplastic iinisotropically conductive material, applying the 
volume of thermoplastic anisotropics lly conductive material onto the substrate to form 
a layer on the plurality of contact pac s, and cooling the layer. 



23. The method of claim! 18 wherein forming an anisotropically 
conductive layer between the conductive lbumps and the contact pads comprises 
exposing a material having a plurality of conductive particles to a magnetic field to 
create a plurality of anisotropically conductive paths. 



24. The method of claim 18 wherein forming an anisotropically 
conductive layer between the conductive Dumps and the contact pads comprises 
compressing a material having a plurality of conductive particles to create a plurality 
of anisotropically conductive paths. 



25. The method of claim 
conductive bumps and the plurality of conta 
layer to electrically couple each 6f the 
the contact pads comprises confessing 
the plurality of conductive bumps 
conductive path between each ^>f the condu 
pad. 



rein engaging the plurality of 
pads -with the anisotropically conductive 
etive/pumps with a corresponding one of 
anisfctfropically conductive layer between 
ality of contact pads to form a 
tiVe bumps with the corresponding contact 



26. The method^f^claini 18 wherein engaging the plurality of 
conductive bumps and the plurality of contict pads with the anisotropically conductive 



layer to electrically couple each of the con 
the contact pads comprises contacting the 
anisotropically conductive layer and cont£ 
the anisotropically conductive layer. 



bumps and the plurality of contact pads 



uctive bumps with a corresponding one of 
plurality of conductive bumps against the 
cting the plurality of contact pads against 



27. The method of claim 18, wherein the substrate includes a 
plurality of pockets disposed therein and wherein engaging the plurality of conductive 



with the anisotropically conductive layer 



includes at least partially disposing the completive bumps within the pockets. 



28. The method of claim 18, further comprising at least partially 
curing the anisotropically conductive layer. 

29. The method of claim 28 wherein at least partially curing the 
anisotropically conductive layer comprises heating the layer to 150° C. 



30. The method of clairji 28 wherein at least partially curing the 
anisotropically conductive layer compriSesJl^ling the layer to ambient temperature. 



32. A method of testin 





31. The method of claiiji 28 vsflierein approximately aligning the 
plurality of conductive bum£s with the plurality Jbf contact pads comprises optically 
monitoring the alignment or the conductive bun^p^ anc * the contact pads. 



a bump 



aving a plurality of 



ct pads with an anisotropically conductive 



conductive bumps, comprising: 

engaging a pluralitr^f cont< 

layer; 

engaging the plurality of conductive bumps with the anisotropically 
conductive layer substantially opposite frcpm and in approximate alignment with the 
plurality of contact pads; 

forming a plurality of conductive paths through the anisotropically 
conductive layer so that each of the conductive bumps is electrically coupled to one of 

the contact pads; and 

applying test signals throughl at least some of the contact pads and the 
conductive paths to at least some of the conductive bumps 



33. The method of claim 32 wherein engaging the plurality of 
conductive bumps with the anisotropically conductive layer comprises at least partially 
embedding the conductive bumps within the anisotropically conductive layer. 



34. The method of claim 



pads with the anisotropically conductive 
against a surface of the anisotropically 



32 wherein engaging the plurality of contact 
ayer comprises contacting the contact pads 
conlductive layer. 



35. The method of claim 32 wherein forming a conductive path 
through the anisotropically conductiveh^y er-so-ttiat^each of the conductive bumps is 
electrically coupled to one of iKe contact pads comprises compressing the 



anisotropically conductive layer tfetween 
to create a conductive path between eacl^ 
contact pad. 



through the anisotropically conductive 



electrically coupled to one o 
anisotropically conductive la 



the contact 




37. The method of claL 
curing the anisotropically conductive layei 



he conductivp bumps and the contact pads 
conductive bump and each corresponding 



36. The method of claim 32 \tfhetein forming a conductive path 

er sot that each of the conductive bumps is 
s includes^at least paftially exposing the 
tic field. 



32, further comprising at least partially 



38. The method of claim 28 wherein at least partially curing the 
anisotropically conductive layer comprises forming a flexible outer surface on the 
anisotropically conductive layer. 



39. The method of claitn 28 wherein at least partially curing the 
anisotropically conductive layer comprises forming a resilient outer surface on the 
anisotropically conductive layer. 



40. The method of claim 28 wherein at least partially curing the 

comprises heating the anisotropically conductive 



anisotropically conductive layer 
layer to a temperature of at least 150° C. 



41. The method of claim 
conductive bumps from the anisotropically 



32, further comprising disengaging the 
conductive layer. 



42. The method of claim 
bumps from the anisotropically conductive 
conductive layer until the anisotropic 



32 wherein disengaging the conductive 
ayer comprises heating the anisotropically 
nductiVe layer softens and extracting the 



conductive bumps from the anisotnefpically c onductive layer. 



43. The metabd of claim 



bumps from the anisotropically conduc 
conductive bumps from agjainst an outer 
layer. 



32 wherein disengaging the conductive 
;ive laVei comprises withdrawing the 
surface/of \the anisotropically conductive 



44. A method of testing 
conductive bumps, comprising: 

providing a test camer^navin 
thereon and alignable with the plurality of cdnductive 

forming an anisotropically conductive 

pads; 

positioning the bumped device 
layer so that the plurality of conductive bxjmps 
plurality of contact pads; 

engaging the plurality of coAductive 
conductive layer so that each of the conductilve 
the contact pads; and 



bumped devft 



r mg a plurality of 



g a plurality of contact pads distributed 
ive bumps; 

layer on the plurality of contact 



proximate the anisotropically conductive 
are approximately aligned with the 



bumps with the anisotropically 
bumps is electrically coupled to one of 



applying test signals thrjmgh at least some of the contact pads and the 
anisotropically conductive layer to at liast some of the conductive bumps. 



45. 



conductive layer on the plurality 



The method of olaim 44 wherein forming an anisotropically 



of contact pads comprises stenciling an 



anisotropically conductive material ontto the plurality of contact pads. 

46. The method of cflaim 44 wherein forming an anisotropically 
conductive layer on the plurality ofcojxt^ applying an anisotropically 
conductive paste onto the plurali^of coAtact pads.\ 

47. The method of claihi 44 wherein the test carrier includes a test 
substrate having a plurality of pockets deposed therein, the contact pads being at least 
partially disposed withjb the pockets 
conductive layer on 
anisotropically conducth 



he plurality 
e material onto 



and 



48. The kethod of clai 
substrate having a plurality of pedesta 
least partially positioned orNhe-pe^estkls 
conductive layer on the plurality if 
anisotropically conductive material onto 



herein forming an anisotropically 
3f conta :t pads comprises stenciling an 
the plurality of pockets. 

44 wherfein the test carrier includes a test 



disposed th^m^the contact pads being at 
, and wherein forming an anisotropically 
contact pads comprises stenciling an 
he plurality of pedestals. 



49. The method of claim 44 wherein engaging the plurality of 
conductive bumps with the anisotropicklly conductive layer so that each of the 
conductive bumps is electrically coupled to one of the contact pads comprises at least 



partially embedding the conductive bump 



within the anisotropically conductive layer 



to force one or more conductive particle s into contact to create a conductive path 
between each conductive bump and each corresponding contact pad. 



c/lai 



50. The method of dlaim 44 wherein engaging the plurality of 
conductive bumps with the anisotropically conductive layer so that each of the 
conductive bumps is electrically couplefi to one of the contact pads comprises pressing 
the conductive bumps against an outer surface of the anisotropically conductive layer 
to force one or more conductive particles into contact to create a conductive path 
between each conductive bump and eachj corresponding contact pad. 



51. The method of cla 
curing the anisotropically conductive laye 



m 44, further comprising at least partially 



52. The method/of claihi 42 whereirl at least partially curing the 
anisotropically conductive lay^ comprises forming a flexible outer surface on the 
anisotropically conductive layi 

53. The method of clai n 42^wheifein at least partially curing the 
anisotropically conductive layer compris es yforming \l resilient/outer surface on the 
anisotropically conductive lay 




anisotropically conductive layer 
layer to a temperature of at least 150° C 



conductive bumps from the anisotropicall; 



54. The method of claim 42 wherein at least partially curing the 

comprises heating the anisotropically conductive 



55. The method of claihi 44, further comprising disengaging the 

? conductive layer. 



56. The method of claiAi 
bumps from the anisotropically conductive 
conductive layer until the anisotropically 
conductive bumps from the anisotropically 



55 wherein disengaging the conductive 
layer comprises heating the anisotropically 
conductive layer softens and extracting the 
conductive layer. 



1 

57. The method of cla 
bumps from the anisotropically coj 
conductive bumps from against 
layer. 



58. The method of clain 
signal from the bumped device throug 
anisotropically conductive layer to one or 



m 55 wherein disengaging the conductive 
tive layer comprises withdrawing the 
surface of the anisotropically conductive 




, further comprising monitoring an output 
or more of the conductive bumps and the 
more of the contact pads. 



one 



